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YcTaHOBJieHO, hto co cah3hctoh KHiueMHHKa pbi6 h TeryMeHTOM uecTOA accouHHpo- 
BaHbi OaKTepHH, cnocobHbie npoAyunpoBaTb cJ)epMeHTbi, rHApoAH3yioiUHe yrjieBOAbi pa3- 
jihhhoh CTeneHM caoxchocth — ot noAHcaxapHAa KpaxMajia ao AucaxapHAa caxapo3bi. 
FIpHcyTCTBHe OaKTepMH, obAaAaiomHx caxapa3HOH aKTHBHOCTbio, ocobeHHO BaxtHO aah 
MaKpoopraHH3MOB, nocKOAbKy o6pa3yiomyK)CH rAK>K03y Moryr HcnoAb30BaTb Bee HJieHbi 
CKJiaAbiBaiomeroca coobmecTBa. HanboAbiunH BKJiaA b thapoah3 yrAeBOAOB KaK y xo3hh- 
Ha, TaK h y napa3HTa, ohcbhaho, bhocht MHKpoopraHH3Mbi, boAee TecHO CBH3aHHbie c hx 
numeBapHTeAbHO-TpaHcnopTHbiMH noBepxHOCTHMH h TpyAHee yAajiaeMbie H3 KHiueHHHKa 
nepHCTaJIbTHKOH. YpOBHM obmeil aMHAOAHTHHeCKOH aKTHBHOCTM (J)epMeHTOB H aKTHBHO- 
cth a-aMHJia3bi baKTepun b ycAOBHHx onbiTa conocTaBHMbi c aHaAorHHHbiMH xapaKTepw- 
CTHKaMH cJ)epMeHTOB, npuHMMaiomHx ynacTne b MeMbpaHHOM mimeBapeHHH y xo3HHHa h 
napa3HTa, hto MOXceT CBHAeTeAbCTBOBaTb o 3HanHTeAbHOM BKJiaAe cJ)epMeHTOB cmm6hoht- 
hoh MHKpo(J)Aopbi b npoueccbi nwmeBapeHHH MaKpoopraHM3MOB. 


K HacTonmeMy BpeMeHH AOKa 3 aHO, hto cymecTBOBaHHe Bbicuinx opraHH 3 MOB 
HCB 03 M 0 XCH 0 6 e 3 nOCTOHHHOrO B 3 aHMOAeHCTBHH C MHKpOOpraHH 3 MaMH, npHHCM 
MHorne (J)H 3 H 0 A 0 rHHecKHe npoueccbi y neAOBeKa, xchbothmx h pacTeHHH Hepa 3 - 
pblBHO CBH 3 aHbI C COOTBCTCTByiOmHMH npOUeCCaMH y HaceAHIOlUHX HX GaKTepHH 

(YroAeB, 1985; Tannock, 1999). MHKpoopraHH 3 Mbi, 3 aceAHioiuHe khiuchhhk, 
ObAaAaiOT HabopOM CneiXH(J)MHeCKHX (J)epMeHTOB, n 03 BOAHIOIUHX THApOAH 30 BaTb 
cybcTpara, HeAOCTynHbie (J)epMeHTaM MaKpoopraHH 3 Ma. HopMaAbHan MHKpo- 
(J)Aopa nHmeBapwTeAbHoro TpaKTa wrpaeT BaxcHyio poAb b x<H 3 HeAeHTeAbHOCTH 
MaKpOOpraHH 3 Ma, B HaCTHOCTH B (J)OpMHpOBaHHH HMMyHHTeTa X 03 HHHa, CHHTe- 
3 e pHAa (J)epMeHTOB h BHTaMHHOB, yTHAH 3 auHH nnmeBbix cybcTpaTOB c BbiueAe- 
HneM He 3 aMeHHMbix aMHHOKHCAOT (IHmbokchc, 1989; Sugita et al., 1991). Cy- 
mecTBeHHbiH acneKT H 3 yneHHH khihchhoh MHKpo(J)Aopbi — oueHKa ee pojih 
b nHTaHHM MaKpoopraHH 3 Ma, KOTopoe ocymecTBAHeTca 3 a cneT BbiueAeHHH baK- 
TepHHMM BHeKJieTOHHbix (J)epMeHTOB, cnocobHbix npHHHMaTb ynacTHe b thapo- 
AH 3 e bHOnOAHMepOB. 

OAHa H 3 BaXCHeHIlIHX CTOpOH AeHTeAbHOCTH KHIHCHHOH MHKpO(J)AOpbI paCTH- 

TeAbHOHAHbix pbib — pacmenAeHHe yrAeBOAOB (HlMBOKeHe, 1989). B khuichhh- 
Ke 7 bhaob MopcKwx pbib obHapyxceHO boAee 1500 urraMMOB baKTepnn, H 3 koto- 
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pbix 21.5 % npo^yiiHpoBajiH aMHJia3y (Sugita et al., 1996). BbiCKa3aHO npejmo- 
JioxeHHe o BaxHOM pojih npo/iyKUHH aMHJia3bi OaKTepnaMH b nepeBapnBaHnn 
KpaxMajia y npecHOBOjmbix pbi6 (Sugita et al., 1997). 

riumeBbie nojincaxapmmi othocatch k 2 ocHOBHbiM KJiaccaM: CTpyKTypHbie 
nojincaxapHjmi, b dojibinnHCTBe cjiynaeB He nepeBapHBaeMbie no3BOH04HbiMH 
(uejunojT03a, jihthhh, arap, xhthh h £p.), n yHHBepcajibHbie nnmeBbie nojinca- 
xapnjmi — KpaxMaji n rjiHKoreH. nmpojiH3 ynieBO£OB Ha4HHaeTca no ji ixeii ct- 
BHeM a-aMHJia3bi, jmncTByiomeH Ha a-1.4-rjnoK03H£Hbie cbh3h b MOJieKyjrax 
KpaxMajia h rjiHKoreHa. Ojinrocaxapn^bi nozmepraiOTCfl jiajibHenmeMy pacmen- 
jieHHio c noMombio jxucaxapnjxa3 — MajibTa3bi, H30MajibTa3bi, caxapa3bi, jiaKTa- 
3bi, Tperajra3bi — jio MOHOMepoB, KOTopbie MoryT BcacbiBaTbca (YrojreB, 1985). 

X034HH, napa3HT M CMM6nOHTHaH MHKpo4)JIOpa npea,CTaBJT5HOT codon MHKpO- 
6H0UeH03 CO CJIOXCHBLLIHMHCfl 3a BpeM4 COBMeCTHOH 3BOJHOUHH TeCHbIMH B3aH- 
MOOTHOllieHHHMH, HCCJiejlOBaHHe KOTOpbIX Ba>KHO JUI4 nOHHMaHHH npOHCXO/lH- 

luhx b HeM npoueccoB (HaxaBa, TopcKa 4 , 1982). Pa6o™, Kacaiomneca ynacTHH 
MHKpo(j)Jiopbi b numeBapeHHH pbi6 n odnTaiomHx b hx KHiuenHHKe uecTO ji , 
orpaHHneHbi cepnen Hamnx HCCJie^OBaHHH (H3BeKOBa, JIanTeBa, 2002; H3bcko- 
Ba, 2005; MteBeKOBa, KoMOBa, 2005). 

Uejib pa6o™ — nccjie/iOBaHHe enocodHOCTH OaKTepnn, accounupoBaHHbix c 
TeryMeHTOM nepBen KJiacca Cestoda n cjih3hctoh KHmenHHKa hx xo3aeB — pbi6, 
BbwejiHTb KOMnjieKC Kap6ormapa3, ocymecTBjmiomHx pa3JiH4Hbie 3Tanbi rnjipo- 
jiH3a yrjreBO/iOB, h ycTaHOBjieHHe bo3moxchoh pojih MMKpoopraHH3MOB b nnme- 
BapeHHH napa3HTa h xo34HHa. 

MATEPMAJI M METO^MKA 

06i>eKTaMH Hccjie^OBaHHH cjiyxcnjin 4epBH KJiacca Cestoda ( Triaenophorus 
nodulosus (Pallas, 1781); Eubothrium rugosum (Batch, 1786); Caryophyllaeus lati- 
ceps (Pallas, 1781)), napaanrapyiomne b KHinenHHKe rnnpoKO pacnpocTpaHeH- 
Hbix bhjiob pbi6, odHTaiomHX b Pm6hhckom BOAOxpaHHjinme (myKa, Esox lucius 
L.; HajiHM, Lota lota (L.), Jiem, Abramis brama (L.)). 

no Tnny nHTaHHH myKa — THnnnHbin xhuihhk, HajiHM — xmiu,hmk— (jjaKyjib- 
TaTHBHbiH 6eHTO(J)ar, Jiem — 6eHTO(J)ar. lHyKy h HajiHMa, a Taoce hx napa3HTOB 
Hcejie^OBajiH b 3HMHe-BeceHHHH nepnoji (HHBapb—Man). B otot nepnoji xnm- 
Hbie pbidbi aKTHBHO nHTaiOTCM. HajiHM Handoiiee aKTHBHO nmaeTCH b hhbb- 
pe—(J)eBpajre, myKa — c pa3JiH4Hon HHTeHCHBHOCTbio b TeneHne Bcero rojia , 
jiem — b HioHe—Hiojie (Ky3bMHHa, 2005). 

H3yneHHH MHKpo(J)Jiopbi, accouHHpoBaHHOii c nnmeBapHTejibHO-TpaHC- 
nOpTHblMH nOBepXHOCTHMH pbl6 H UeCTOJl, HCnOJIb30BaJIH (JiparMeHTbl KHmeHHH- 
Ka pbi6 h uejibix nepBen. B Kaxmon cepnn onbiTOB H3 ojihoh pbidbi nccjiejiOBajiH 
Bcex nepBen h OTpe30K KHiuenHHKa ajihhoh 1—2 cm H3 ynacTKa c Handojibinen 
KOHueHTpaunen napa3HTOB. B cjiynae T. nodulosus h E. rugosum ojmy npo6y co- 
CTaBJiHJiH 5— lOnepBen, b cjiynae C. laticeps — 15—30. 

Knme4HHKH juih CTepHJiH3au,HH hx BHeniHeH noBepxHOCTH npompajin 
96%-HblM 3THJ10BbIM CnHpTOM, 3aTeM BCKpbIBaJIH B CTepHJlbHblX yCJTOBHHX. 
CMbiBbi nojiy4ajiH c OTpe3KOB Knme4HHK0B pbi6 h uejibix nepBen no cxeMe, 
onncaHHOH paHee (M3BeKOBa, JIanTeBa, 2002). Bee pa6o™ co CMbiBaMH n mhk- 
po6nojiorH4ecKHe noceBbi npoBOjmjin b cTepnjibHbix ycjiOBnax b 6oKce Ha jx ra- 
30BOH TOpeJTKOH. H 3 BCKpbITbIX KHme4HHK0B yaaJIHJIH xopomo 0(J)OpMJieHHOe 
cojiepxcHMoe. fljia MHKpo6nojiorH4ecKHx nccjiejiOBaHHH Hcnojib30BajiH (JipaK- 
UHH /XI , /X3, /X5 H J\7. Ylpu 3TOM np04H0CTb aCCOUHaUHH MHKpOOpraHH3MOB C 


142 



nnmeBapHTejibHO-TpaHcnopTHbiMH noBepxHOCTHMH B03pacTaeT b paay RI — JX 7 . 
ripw Hccjie^OBaHHH aKTHBHOCTH caxapa3bi b nape myica— T. nodulosus ncnojib30- 
BaHbi cJ)paKUHH JXl, nojiyneHHaH nocjie 30-ceKyH^Horo BCTpnxHBaHHH, n cyM- 
MapHafl cJ)paKUHH nojiyneHHafl nocjie 1.5-nacoBoro CMbiBa n o6o3Ha- 

neHHaB KaK JX2. H3 yKa3aHHbix cJ}paKunn ajih onpeaejieHHH o6men aMHJiojiHTH- 
necKOH aKTHBHOCTH (OAA), aKTHBHOCTH a-aMHJia3bi h caxapa3bi npoBoanjin 
noceBbi b npo6npKH, coaepxcamne no 10 mji xch^koh nHTaTejibHOH cpeabi (3.5 r 
pbiSonenTOHHoro 6yjibOHa h 10 r pacTBopnMoro KpaxMajia b 1 ji pacTBopa Phh- 
repa). HoceBbi KyjibTHBHpoBajm b TeneHne 3 cyT npn TeMnepaType 25 °C, nocjie 
Hero onpeaejiHJiH aKTHBHOCTb cjjepMeHTOB OaKTepnn. OAA h aKTHBHOCTb caxa- 
pa3bi onpeaejiHJiH mctoaom HejibCOHa (MccjieaoBaHHe..., 1969). AKTHBHOCTb 
a-aMHJia3bi oueHHBajin no yObuin KpaxMajia MeraaoM Cmhtb h Poh (HccjieaoBa- 
HHe..., 1969). B KanecTBe cyOcTpaTa j\jm onpeaejieHHH OAA ncnojib30BajiH 
1.8%-HbiH pacTBop pacTBopnMoro KpaxMajia, juih onpeaejieHHH aKTHBHOCTH ca- 
xapa3bi — 100 mM pacTBop caxapo3bi, npnroTOBJieHHbie Ha pacTBope PnHrepa 
JUIH XOJIO^HOKpOBHblX XCHBOTHbIX, pH 7.4. AKTHBHOCTH HCCJieflOBaHHbIX (J)ep- 
MeHTOB BbipaxcajiH b MKMOJib/r x h. B KanecTBe cyOcTpaTa juih onpeaejieHHH aK¬ 
THBHOCTH a-aMHJia3bi Hcnojib30BajiH 0.1%-hhh pacTBop pacTBopnMoro KpaxMa- 
jia. AKTHBHOCTb a-aMHJia3bi BbipaxcajiH b ur/r x h. MHTeHCHBHOCTb pa3BHBaio- 
meroca OKpaniHBaHHfl, nponopunoHajibHoro aKTHBHOCTH cJ)epMeHTOB, H3MepajiH 
Ha cneKTpocJ)OTOMeTpe CO-46. 

Pe3yjibTaTbi o6pa6oTaHbi CTaTHCTHHecKH c Hcnojib30BaHneM KpHTepna CTbio- 
aeHTa. Kaxcaan 3a^ana OTpaOoTaHa Ha 5—18 pbi6ax oahoh pa3MepH0-B03pacT- 
hoh rpynnbi juih HCKjnoneHHH bjihhhhh othx noKa3aTejien Ha nojiynaeMbie xa- 
paKTepHCTHKH. 


PE3yJIbTATbI 

nocjie BbipamnBaHHH Ha xchakoh nHTaTejibHOH cpeae OaKTepnn, CMbiTbix c 
nnuxeBapHTejibHO-TpaHcnopTHbix noBepxHOCTen KHineHHHKOB pbi6 h TeryMeH- 
tob napa3HTnpyiomHX b hhx uecToa, nccjiejiOBaHa cnocoOHOCTb sthx OaKTepnn 
BbiaejiHTb b cpeay (JiepMeHTbi, rn/ipojiH3yK)mHe yrjieBoabi pa3JiHHHOH CTeneHH 
CJIOXCHOCTH. 


06man aM hjioji hthh ecKan aKTHBHOCTb 
(J)epMeHTOB OaKTepHH 

YcTaHOBJieHO, hto bo Bee nojiyneHHbie (J)paKUHH CMbiBaioTCH OaKTepnn, npo- 
ayunpyiomne cJ)epMeHTbi, npoHBjiHKDmne odmyio aMHjiojiHTHHecKyio aKTHBHOCTb 
(pnc. 1). YpoBeHb OAA (J)epMeHTOB OaKTepnn 3bbhcht ot o6T>eKTa, c Koraporo 
ohh CMbiTbi. CpaBHeHHe OAA cjjepMeHTOB OaKTepHH, nojiyneHHbix c Kaxcaoro 
oO^eKTa, noKa3ajio, hto ot cfipaKUHH JXl no cjjpaKUHH JX 7 OAA cJ)epMeHTOB 6aK- 
TepHH, CMbiTbix c TeryMeHTa T. nodulosus , aocTOBepHO naaaeT (P < 0.05) 
(pnc. 1,A). TaKxce aocTOBepHO ot c^paKunn ,U,1 k cJ)paKUHH JX 3 yMeHbmaeTca 
OAA cJ)epMeHTOB OaKTepnn, CMbiTbix c TeryMeHTa C. laticeps (pnc. 1, B ). He ot- 
MeneHO aocTOBepHbix pa3JiHHHH b OAA cfiepMeHTOB OaKTepnn, CMbiTbix H3 pa3- 
Hbix cJ)paKUHH c nnmeBapHTejibHO-TpaHcnopTHbix noBepxHOCTen myKH, HajiHMa, 
jiema h E. rugosum. npn cpaBHeHHH OAA (J)epMeHTOB OaKTepnn b nape X03H- 
HH— napa3HT aOCTOBepHbie pa3JIHHHfl yCTaHOBJieHbl JXJ Ifl ypOBHen aKTHBHOCTH 
cJ)epMeHTOB OaKTepHH, CMbiTbix bo 4)paKUHK) fll co cjih3hctoh KHmeHHHKa my- 
kh h TeryMeHTa T. nodulosus , a TaKxce Jiema h C. laticeps (P < 0.05). B ocTajib- 
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Phc. 1. OAA 4>epMeHTOB 6aKTepnH, cMbiTbix c nmneBapmejibHo-TpaHcnopTHbix noBepxHOCTeH kh- 
Lue4HHKOB pbi6 (7) m napa3HTHpyiomnx b hhx uecma (2). 

A — myKa — T. nodulosus, B — HajiHM — E. rugosum, B — jiem — C. laticeps. Flo och a6cuwcc — CMbiTbie c nuiue- 
BapmejibHO-TpaHcnopTHbix noBepxHOCTeH (JjpaKUHH; no och opaHHaT — OAA, MKMOJib/r x h. 

Fig. 1. Total amylolytic activity (TAA) of the enzymes produced by the bacteria washed off from the 
digestive-transport surfaces of fish intestines (7) and cestodes parasitizing in the intestines (2). 


HbIX (t>paKUHHX JX OCTOBepHbIX pa3JIMHHM B 3HaHeHMflX OAA (J)epMeHTOB 6aKTepHH 
b nape xo3hmh— napa3HT He ycTaHOBJieHo. 3HaHHMbie pa3JiHHMH aKTHBHoc™ 
4>epMeHTOB 6aKTepHH H3 HeKOTopbix (J>paKUHH npn ee conocTaBJieHHH Mexcjiy 
pa3JiHHHbiMH napaMH xo3bhh— napa3HT npnBeTieHbi b Ta6jiwue. 


AKTHBHOCTb a-aMHJia3bi GaKTepnn 

BaKTepnn, BbipaGaTbiBaiomne a-aMHJia3y, TaKxce CMbiBaiOTCH bo Bee nccjie- 
TlOBaHHbie cJ)paKunn co Bcex H3yHeHHbix o6i>eKTOB (pnc. 2). YcTaHOBJieH oah- 
HaKOBblH ypOBeHb ee aKTHBHOCTH BO Bcex (J)paKUHHX, CMbITbIX CO CJIH3HCTOH 
KHiiieHHHKa KaxcTtoro BHTta pbi6 h TeryMeHTa napa3HTHpyiomnx b hhx uecTO#. 
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3HaHHMbie pa3JIMHMH aKTMBHOCTM (J)epMeHTOB (A H B) SaKTepnii, 
cMbiTbix c nHmeBapMTejibHO-TpaHcnopTHbix noBepxHocTen pbi6 m uecTo/i 

Significant differences in activity of the enzymes (A vs. B) produced by the bacteria 
washed off from the digestive-transport surfaces of fishes and cestodes 


OpaKuna 

06beKT 

HccjieaoBaHHfl 

AKTHBHOCTb 

4>epMeHTOB A 

OGbeicr 

HCCJieaOBaHHfl 

AKTHBHOCTb 
4>epMeHTOB 5 



OAA, MKMOJIb/r X H 


ill 

T. nodulosus 

205.51 ±66.42 

E. rugosum 

10.31 ±6.32** 

ill 

C. laticeps 

334.39 ± 101.08 

To xce 

10.31 ±6.32** 

H5 

UfyKa 

6.04 ±1.11 

HajiMM 

0±0* 

H5 

Jlem 

127.67 ±48.05 

IlfyKa 

6.04 ± 1.11* 

H5 

» 

127.67 ±48.05 

HajiMM 

0 ± 0* 


a-aMHJia3a, Mr/r X h 


ill 

C. laticeps 

336.26 ± 46.65 

E. rugosum 

174.21 ± 17.66** 

i!5 

To ace 

337.07 ± 42.60 

To xce 

164.76 ± 15.77** 


Caxapa3a, MKMOJib/r x h 


ill 

Jlem 

298.43 ± 64.72 

IlfyKa 

7.63 ± 6.85** 

ill 

» 

298.43 ± 64.72 

HajiMM 

15.68 ±9.10** 

i!5 

» 

351.44 ±73.14 

illyKa 

1.84 ± 5.75** 

115 

» 

351.44 ±73.14 

HajiMM 

14.37 ± 11.32** 

ill 

C. laticeps 

981.11 ±21.91 

T. nodulosus 

44.63 ± 28.64** 

HI 

To ace 

981.11 ±21.91 

E. rugosum 

58.05 ± 40.50** 


npHMenaHHe. * — P < 0.05; ** — P < 0.01. 


flOCTOBepHO pa3J!MHaeTCH aKTHBHOCTb a-aMHJia3bI 6aKTepHH, CMbiTbix CO CJIH- 

3MCTOH KMiueHHHKa HajiHMa m TeryMeHTa E. rugosum (P < 0.05) (pnc. 2, E ), 
a TaioKe cjih3hctoh KHiuenHHKa Jiema h TeryMeHTa C. laticeps (P < 0.01) 
(pHC. 2, B), B TO BpeMH KaK aHa^OrHHHan aKTHBHOCTb 6aKTepHH, CMbiTbix 
c nHmeBapMTejibHO-TpaHcnopTHbix noBepxHOCTen myKH h T. nodulosus , jxocto- 
BepHO He pa3JiHHa;iacb. Pa3JiHHH5i b aKTHBHOCTH a-aMHJia3bi 6aKTepnn H3 pa3- 
hhx nap X03HHH—napa3HT ycTaHOBJieHbi raribKO juih £Byx cjiynaeB (cm. Ta6- 
jinuy). 


AKTHBHOCTb caxapa3bi 6aKTep h h 

TaK xce KaK OAA h aKTHBHOCTb a-aMHJia3bi, caxapa3Haa aKTHBHOCTb 3apern- 
CTpnpoBaHa bo Bcex cjjpaKUHflx, CMbiTbix c Hccjie,aoBaHHbix o6i>eKTOB (pnc. 3). 
flocTOBepHoe yMeHbineHHe aKTHBHOCTH caxapa3bi SaKTepnn OTMeneHO rarib- 
ko jum SaKTepHH, CMbiTbix c TeryMeHTa C. laticeps (P < 0.01) (pnc. 3, B ). 
3Ha4HMbie pa3JiHHHH, ycTaHOBJieHHbie juih aKTHBHOCTH caxapa3bi 6aKTepnn 
HeKOTopbix (J)paKUHH H3 pa3;iHHHbix nap xo3hhh— napa3HT, npHBe^eHbi b Ta6- 
jinue. 

TaKHM o6pa30M, b pe3y;ibTaTe npoBejjeHHbix nccjiejtOBaHHH ycTaHOBJieHO, 
hto c nnmeBapHTejibHO-TpaHcnopTHbix noBepxHOCTen KHineHHHKOB pbi6 h Tery¬ 
MeHTa uecTOjt cMbiBaiOTCH 6aKTepHH, cnoco6Hbie npo^yunpoBaTb (J)epMeHTbi, 
rH,apo^H3yK)mHe ynieBOjibi pa3JiHHHOH cTeneHH cjioxchocth. 
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Phc. 2. AKTHBHOCTb a-aMHJia3bi 6aKTepHM, CMbiTbix c nHmeBapHTejibHO-TpaHcnopTHbix noBepxHO- 
deM KHiueMHHKOB pbi6 (7) h napa3HTHpyiomHx B HHX UeCTO.a (2). 
no OCH Op^HHaT — aKTHBHOCTb 0l-aMHJia3bI, Mr/r X M. OdaUbHbie 0603HaMeHHH Te 5 Ke, HTO H Ha PHC. 1 . 

Fig. 2. Activity of a-amylase produced by the bacteria washed off from the digestive-transport surfaces 
of fish intestines (7) and cestodes parasitizing in the intestines (2). 


OBCY^EHME 

K HHCJiy BaxHbix c^yHKUHM 6aKTepnn, HacejinioiuHX KHiiieHHHK pbi6, otho- 
cmtch mx ynacTHe b TterpaTiauHH cjio^khmx MOJieKyji, tbkhx KaK KpaxMaji, uejuno- 
jicm, $oc4)OJiMnMAbi, xhtmh, KOJUiareH, hto cBM^eiejibCTByeT o BKJia^e 4)epMeH- 
tob 6aKTepHH b nMmeBapMTejibHbie npoueccbi pbi6 (Austin, 2002). B pe3yjibTaTe 
npoBe,aeHHbix HaMH MCCJiea,OBaHMH nojiyneH pm KOJiHHecTBeHHbix xapaicrepH- 
CTMK aKTMBHOCTM, pa3pyiliaK)LUHX yrJieBOAbl (j)epMeHTOB MHKpOC^JIOpbl, aCCOUMM- 
pOBaHHOH C nMmeBapMTeJIbHO-TpaHCnOpTHbIMH nOBepXHOCTHMH pbl6 H UeCTO JX . 
OepMeHTbi, npoTtyunpyeMbie OaKTepMHMM, bhocht cboh BKJiaa, b TterpaTtauHio yr- 
JieBO^OB 4)epMeHTaMM KMiiieHHHKa. B pe3y;ibTaTe BbiCBoOoxcTtaiOTCH MOHOMepbi, 
KOTopbie MoryT TpaHcnopTMpOBaTb b KJieTKM Tejia KaK xo3hmh, TaK m napa3MT. 
K0J10HM3aUMH OOJlbLLIMM KOJIHHeCTBOM BH£OB OaKTepMM CymeCTBeHHO 3aTpyA- 
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Phc. 3. AKTHBHOCTb caxapa3bi baKTepHH, cmmtmx c numeBapHTejibHO-TpaHcnopTHbix noBepxHocieM 
KHLLieHHHKOB pbl6 (7) H napa3HTHpyK)lUHX B HHX UeCTOA ( 2 ). 
no och opaHHaT — aKTHBHocTb caxapa3bi, MKMOJib/r • m. OcTajibHbie o6o3HaMeHHH Te xce, hto h Ha pnc. 1. 

Fig. 3. Sucrase activity of the bacteria washed off from the digestive-transport surfaces offish intestines 
(7) and cestodes parasitizing in the intestines ( 2 ). 

HfleT H3yneHHe BKJia^a Ka^oro bujxb b chm6hohthoc B3anM0^eMCTBHe, noaTOMy 
BaxHoe 3HaneHHe npno6peTaeT oueHKa cyMMapHOH ^eHTejibHOcra 6aKTepHH. 
ripn 3T0M H3BeCTHO, HTO COCTaB H 6HOMaCCa MHKpO(J)JIOpbI pa3JlHHaiOTCH B 3aBH- 
CHMOCTH OT OKOJIOTHHeCKHX 0 C 06 eHH 0 CTCM BO^OCMa, HHTeHCHBHOCTH nHTaHHfl 
h HeKOTopbix ,apyrHX (|)aKTopoB KaK y pbi6 pa3Hbix bh^ob, TaK h y npe^craBHTe- 
jien o^hoto h Toro xce burs (Ring 0 et al., 1995; Austin, 2002). 

Cjie,ayeT OTMeraTb, hto b HeKOTopbix cjiynanx aKTHBHocTb (J)epMeHTOB 6aicre- 
Phm, CMbiTbix c TeryMeHTa, 6buia Bbiuie, neM aHajiorHHHan aKTHBHocTb (|)epMeH- 
TOB 6aKTepHM, aCCOUHHpOBaHHbIX CO CJIH3HCTOM KHllieHHHKa. 3 t 0 MOXCCT 6bITb 
o6ycjiOBjieHO cymecTBOBaHneM cneu,M(J)HHecKOM MHKpoc|)jiopbi, H36HpaTejibHO 
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CBH3aHH0M C TOM HJ1H HHOH IIOBepXHOCTbK), a TaKXCe C aUCOpSUHOHHbIMH CBOM- 
CTBaMH HCCJieAOBaHHbix noBepxHOCTeM, cnoco6Hbix yaepxcHBaTb pa3JiH4Hoe ko- 
JlH4eCTB0 MHKpOOpraHH3MOB H BJIHHTb Ha BKJiaU HaCeJI5HOIUHX KHmeHHHK H Ter 
yMeHT 6aKTepHH b nHmeBapHTejibHbie npoueccbi othx MaKpoopraHH3MOB. kby- 
4eHHe chm6hohthoh MHKpo(J)jiopbi M3 nHmeBapHTejibHoro TpaKTa nmpobHOH- 
tob noKa3biBaeT, 4to bo3moxchocth opraHH3Ma yBejiH4HBaiOTCH Gjiarouapn 
IliHpOKOMy CneKTpy (J)yHKUHOHajIbHOH H 6HOXHMH4eCKOM aKTHBHOCTH MHKpOOp- 
raHH3MOB (Syvokiene, Mickeniene, 2002). 

BbICOKHe ypOBHH aKTHBHOCTH (J)epMeHTOB 6aKTepHH BO (j)paKUH4X ^5 c Te- 
ryMeHTa 4epBeH MoryT CBHueTejibCTBOBaTb o 6o;iee BaxcHOH pojih b nHTaHHH na- 
pa3HTOB Tex 6aKTepHH, KOTopbie np04Hee accouHHpoBaHbi c noBepxHOCTbio 
rejibMHHTa. K TOMy xce oth 6aKTepHH Tpyzmee yuajiaioTCH H3 KHiiie4HHKa nepH- 
CTajibTHKOH, 4to TaKxce noATBepxcaaeT hx Gojibiuyio pojib b nHiueBapHTejibHbix 
npoueccax KaK xo3HHHa, Tax h napa3HTa. 

HecTa6HJibHOCTb no;iy4eHHbix pe3yjibTaTOB OTpaxcaeTca b 3Ha4eHH4x oujh6kh 
cpeziHeH h o6i>flCHHeTCH b nepByio 04epeub pa3HOo6pa3HeM 6aKTepHH, CMbiTbix 
c HccjieziOBaHHbix noBepxHOCTeM. C4HTaeTCH, 4to Ha npHKpenjieHHe h kojiohh- 
3auHio mhkpo6hotoh nHmeBapHTejibHoro TpaKTa bjihhiot TaKHe (JiaKTopbi, KaK 
KHCJiOTHOCTb, xceji4Hbie KHCJioTbi, nepHCTajibTHKa, nHmeBapHTejibHbie $epMeH- 
Tbl, HMMyHHblH otbct MaKpoopraHH3Ma, HHUHreHHbie 6aKTepHH H npouyuHpye- 
Mbie hmh aHTH6aKTepHajibHbie KOMnoHeHra (Ringo, Olsen, 1999). 0TMe4aeTCH 

3Ha4HTeJlbHbIH pa36pOC B BeJlH4HHaX 4HCJieHH0CTH 6aKTepHH B KHlHe4HHKaX 
pa3Hbix pbi6 OAHoro BHua h pbi6 ouhoto Buaa H3 pa3Hbix MecT o6HTaHHH 
(Spanggaard et al., 2000; Holben et al., 2002). 

B 0TjiH4He ot OAA (|)epMeHTOB 6aKTepHH aKTHBHOCTb a-aMHJia3bi pacnpe- 
uejieHa no (jjpaKUHHM 6ojiee paBHOMepHO, a no;iy4eHHbie ee 3Ha4eHHH 6o- 
jiee CTabHJibHbi. 3to MoxceT 6biTb obycjiOBJieHO MeT0jiH4ecKHMH nouxouaMH. 
B to BpeMH KaK OAA onpeuejmiOT no npHpocTy K0He4Hbix npojtyKTOB peaKUHH 
(peuyuHpyioiuHx caxapoB, b ochobhom rjnoK03bi), aKTHBHOCTb a-aMHJia3bi onpe- 
AejiHiOT no ySbuiH cybcTpaTa (KpaxMajia), b pe3yjibTaTe ero (jjepMeHTaraBHoro 
nmpojiH3a. KpaxMaji He Bcerua rH,apojiH3yeTCH jxo KOHe4Horo npoayKTa — nno- 
K03bi, onpejiejiHeMOH npH HCCJieuoBaHHH OAA. IIpH oueHKe (jjepMeHTaTHBHOH 
aKTHBHOCTH no npHpocTy npojiyKTOB peaKUHH noMHMO a-aMHJia3bi BbiHBjineTCH 
aKTHBHOCTb upyrnx Kap6orHupa3, y4acTByiomHx b nmpojiHTH4ecKOM pa3pyme- 
hhh KpaxMajia (pa3Horo pojxa ojimto-, TeTpa-, tph- h UHMepnmpojiaabi, BKjno4a- 
lomHe rpynny MajibTa3, 3aBepmaiomHx ruapojiH3). Pojib nocjiejiHHx oco6chho 
BejiHKa b npoueccax MeMbpaHHoro nHiueBapeHHH, TaK KaK couepxcaHHe tjihko- 
3Hua3 b nojiocTH KHme4HHKa OTHOCHTejibHO He6ojibinoe (Ky3bMHHa, 2005). 

npHcyTCTBHe (JiepMeHTOB SaKTepHajibHoro npoHcxoxcueHHH MoxceT CHHxcaTb 
3HepreTH4ecKHe 3aTpaTbi MaKpoopraHH3MOB Ha chhtc3 ojiHOHMeHHbix (JiepMeH- 
tob, noBbimaH hx cojtepxcaHHe b 30He ruapojiH3a nHiueBbix cybcrpaTOB. 

riojiy4eHHbie pe3yjibTaTbi corjiacyiOTcn c .aaHHbiMH /ipyrHx bbtopob, noKa3aB- 
liiHx cnocobHOCTb KHine4H0H MHKpo4>Jiopbi aio ( Plecoglossus altivelis), Kapna 
(Cyprinus carpio ), KaHajibHoro coMHKa (Ictalurus punctatus), anoHCKoro pe4Horo 
yrpn ( Anguilla japonica) h THJianHH ( Oreochromis niloticus) npojiyuHpoBaTb aMH- 
Jia3y (Sugita et al., 1997). IIpoueHT npouyKUHH pa3JiH4ajiCH cpejtH npeucraBHTe- 
jieH pa3JiH4Hbix ceMeiiCTB h pouob 6aKTepHH, a TaKxce b 3aBHCHMocra ot bhuob 
pbi6 (56 % aHaopoSoB h 20 % aopoboB npouyuHpoBajiH aMHJia3y). BbiCKa3aHO 
npeunojioxceHHe o bbxchoh pojih npouyKUHH aMHjia3bi 6aKTepHHMH b nepeBapH- 
BaHHH KpaxMajia y npecHOBOflHbix pbi6. 

3aKjno4HTejibHbie 3Tanbi rH,apojiH3a yrjieBouoB ocyiuecTBJinioTCH c noMoiubio 
UHcaxapaa. YcTaHOBjieHO, 4to 4>epMeHTbi 6aKTepHH cnocoSHbi nuipojiH30BaTb 
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yrjieBO^bi pa3JiHHHOH CTeneHH cjioxchocth — ot nojiHcaxapn^a KpaxMajia jx o jx h- 
caxapnaa caxapo3bi. Caxapa3a — (fiepMeHT, npHHHMaioinHH ynacrae b 3aKJiio- 
HHTejibHbix 3Tanax rH,apojiH3a yrjieBO^OB h rH£pojiH3yiomHH caxapo3y jx o mio- 
K03bl. AKTHBHOCTb Caxapa3bl — THIIHHHOrO (J)epMCHTa meTOHHOM KaiiMbl — 
Ha 97—100 % CBH3aHa co cjih3hctoh KHiiieHHHKa pbi6 (Ky3bMHHa, 2005). Iloo- 
TOMy npe,acTaBJiHeTCH BaxcHbiM Hccjie^OBaHHe ciioco6hocth 6aKTepnii, accounn- 
pOBaHHblX C IlHlUeBapHTeJlbHO-TpaHCnOpTHblMH nOBepXHOCTHMH KHiiieHHHKa 
pbi6 h TeryMeHTOM uecTO jx, npo^yunpoBaTb caxapa3y, hto moxcct yBejrn- 
HHTb KOHueHTpauHio rjnoK03bi b Henocpe^CTBeHHOH 6jih30cth ot 3thx noBepx- 
HocTen. 

Caxapa3a cHHTe3HpyeTcn b KHiiieHHbix KJieTKax, nepeHocHTca b 30Hy meTOH- 
hoh KaiiMbi h JiOKajiH3yeTCH Ha MeM6paHax mhkpobopchhok. OHa CTpyKTypHO 
cBH3aHa c MeM6paHaMH OHTepouHTOB h He no^BepraeTCH ,aecop6uHH (Ky3bMH- 
Ha, KynepMaH, 1983). AKTHBHOCTb caxapa3bi b nojiocTH KHiiieHHHKa pbi6 npaK- 
THHecKH He perHCTpnpyeTCH. V 6ojibiiiHHCTBa bujxob OHa CBH3aHa HCKJiiOHHTejib- 
HO CO CJ1H3HCTOH KHiiieHHHKa. Y 6eHTO- H nJiaHKTO(J)arOB B nOJIOCTH KHiiieHHHKa 
MoxceT 6biTb o6HapyxceHO jx o 5 % cyMMapHOH aKTHBHOCTH caxapa3bi. CooTHOiue- 
HHe aKTHBHOCTH (^epMCHTB B nOJIOCTH H CJ1H3HCTOH KHiiieHHHKa B 3HaHHTeJIbHOH 
Mepe 3aBHCHT ot ero MecTa b c|)epMeHTaTHBHOH uenn. Akthbhoctb a-aMHJia3bi, 
peajiH3yiomeH HanajibHbie 3Tanbi ni£pojiH3a ymeBOAOB, KaK npaBHJio, Bbiuie b 
nOJIOCTH, HeM B CJIH3HCTOH KHiiieHHHKa. AKTHBHOCTb (J)epMCHTOB, OCymeCTB- 
jihioiuhx 3aKJiiOHHTejibHbie 3Tanbi rHnpojiH3a, CBH3aHa npeHMymecTBeHHO co 
CJ1H3HCTOH 060 JI 0 HK 0 H KHiiieHHHKa pbl6 (Ky3bMHHa, 2005). 

06HapyxceHHe aKTHBHOCTH caxapa3bi, npo/iyunpyeMon 6aKTepHHMH, c pa3- 
J1HHHOH CTeneHbK) npOHHOCTH aCCOUHHpOBaHHbIMH C KHLLieHHHKOM pbi6 H Tery¬ 
MeHTOM nepBen, Hap*my c jioKajiH3auHeH (JiepMeHTa b KHmeHHHKe h TeryMeHTe, 
no3BOJineT npeanoJioxcHTb ee BaxcHyio pojib b uenn rn^pojiH3a yrJieBO/iOB ot no- 
jiHMepoB jx o MOHOMepoB. IlocKOJibKy aKTHBHOCTb co6cTBeHHOH caxapa3bi y pbl6 
h uecTO,a HeBbicoKa (Ky3bMHHa, KynepMaH, 1983), npncyTCTBne (J)epMeHTOB 
CHM6HOHTHbIX 6aKTepHH, 06 jia^aK)lIlHX Caxapa3HOH aKTHBHOCTbK), MOXCCT 6bITb 
oco6eHHO BaxcHbiM jxnn xo3HHHa h napa3HTa, TaK KaK o6pa3yioinyK)CH b pe3yjib- 
TaTe TH/lpOJIHTHHeCKOH JieHTeJIbHOCTH (JiepMeHTOB 6aKTepHH rJIK)K03y MOryT hc- 
nojib30BaTb Bee HJieHbi cKJia^biBaiomerocH coo6mecTBa. Cnoco6HOCTb 6aKTepnii, 
HacejiHiomnx nnuieBapHTejibHO-TpaHcnopTHbie noBepxHOCTH xo3HHHa h napa3H- 
Ta, npo^yunpoBaTb caxapa3y yBejiHHHBaeT co,aepxcaHHe rjnoK03bi b HenocpezicT- 
BeHHOH 6J1H30CTH OT 3THX nOBepXHOCTeH, HTO, BO-nepBbIX, CHHXCaeT OHepreTH- 
necKHe 3aTpaTbi MaKpoopraHH3MOB Ha nojiyneHne ototo MOHOMepa H3 apyrnx 
HCTOHHHKOB, a BO-BTOpbIX, nOBbllliaeT KOHueHTpauHio rJ!K)K03bI B6J1H3H TpaHC- 
nopTHbix noBepxHOCTen. 

H3BecTHO, hto ypoBeHb aKTHBHOCTH Kap6oni£pa3, npHHHMaiomnx ynacrae 
b .aerpa.aaiiHH yrntBojxoB pa3JiHHHOH CTeneHH cjioxchocth, Bbiuie y 6 chto- h 
njiaHKToc^aroB h HHxce y xhhihhkob. B hbcthocth, nccjiejiOBaHHbie hbmh pbi6bi 
no ypOBHHM aKTHBHOCTH Kap6orH£pa3, (JiyHKIlHOHHpyiOmHX B KHllieHHHKe, 
b nopn^Ke y6biBaHHH pacnojiaraioTCH cjiejiyioiuHM o6pa30M: Jiem— hbjihm— myKa 
(Ky3bMHHa, 2005). Rj ih (J)epMeHTOB 6aKTepHH, accouHHpoBaHHbix co cjih3hctoh 
KH iiieHHHKa 3THX pbl6 H napa3HTHpyi01HHX B HHX UeCTO£, TaKOH HeTKOH 3aKOHO- 
MepHOCTH He BbIHBJieHO. npexc^e Bcero 3T0 MOXCCT 6bITb CBH3aHO C MCTOflHKOH 
onpeziejieHHH aKTHBHOCTH co6cTBeHHo KHiiieHHbix (J)epMeHTOB h (J)epMeHTOB, 
npo^yunpyeMbix 6aKTepHHMn: nepByio onpejiejunoT HenocpejicTBeHHO b tomo- 
reHaTax cjih3hctoh, b to BpeMH KaK BTopyio — nocjie BbipamHBaHHH mhkpo- 
opraHH3MOB Ha cneuH(j)HHecKOH nnTaTejibHOH cpejie, CTHMyjinpyiomeH pocT 
6aKTepnii. B to xce BpeMH npncyTCTBHe 6aKTepnii, BbwejiHiomHx pa3JiHHHbie 
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Kap6orH£pa3bi, noBbimaeT ^ocrynHOCTb KOMnoHeHTOB nnmn, He cocraBJunomeH 
ocHOBy nnTaHHH TaKHX pbi6, KaK myKa h HajiHM. 

PaHee HaMH onpe^ejieHbi ypoBHH aKTHBHOCTH cj)epMeHTOB, ocymecTBjnnoinHX 
MeM 6 paHHoe nnmeBapeHHe y pbi 6 h uecTO jx (H 3 BeKOBa, 1990; H 3 BeKOBa, Komo- 
Ba, 2005). ConocTaBjieHHe ypoBHew aKTHBHocra o^HOHMeHHbix cJ)epMeHTOB b 
CMbiBax c nnineBapHTejibHO-TpaHcnopTHbix noBepxHOCTen co 3HaHeHHHMH aK- 
thbhocth (J)epMeHTOB 6 aKTepHH yKa3biBaiOT Ha cymecTBeHHyio pojib cf>epMeHTOB 
chm6hohthoh MHKpocJ)jiopbi b nHineBapeHHH pbi 6 h uecTO a. Heo 6 xo,aHMO Taxxce 
yHHTbIBaTb, HTO paCHeTbl (J)epMeHTaTHBHOH aKTHBHOCTH BeJTHCb Ha 1 r Bjiax- 
hoh HaBecKH TKaHH, «aKTHBHaH» cocraBjiniomafl KOTopoft y napa3HTa h xcmHHa 
CHjibHO pa3JiHHaeTCH no othoiuchhio ko Been HaBecKe. khuichhhkob pbi 6 
cooTHomeHHH HaBecKH KHineHHHKa 6e3 cjih3hctoh o6ojiohkh k HaBecKe cjih3h- 
CTOH OTHOCHTCH npHMepHO KaK 4 ! 1 «HeaKTHBHOH» B nJiaHe nnmeBapeHHH TKa¬ 
HH K «aKTHBHOH». AHajIOTHHHbie #aHHbie no BeCOBOMy COOTHOUieHHK) «HeaKTHB- 
HOH» TKaHH HepBeH K «aKTHBHOH» OTCyTCTByiOT. O^HaKO H3BeCTHO, MTO ^JlHHa 
MHKpOTpHXHH TeryMCHTa («aKTHBHOH» nnineBapHTejibHo-TpaHcnopTHOH noBepx- 
hocth) H3MepneTCH b MHKpOHax (mkm) (KynepMaH, 1988), b to BpeMH KaK toji- 
mHHa nepBH — b MHJuiHMeTpax, t. e. pa3MepHoe cooTHOineHne «HeaKTHBHOH» 
TKaHH K «aKTHBHOH» BbipaXCaeTCH KaK 10 3 : 1, HTO npHMepHO COOTBeTCTByeT H HX 
BeCOBOMy COOTHOUieHHK). Cjie^OBaTeJIbHO, eCJlH BeCTH pacneT aKTHBHOCTH cj)ep- 
MeHTOB SaKTepHH Ha HaBecKy «aKTHBHon» TKaHH, to 3HaqeHHe ee jxjih nnmeBa- 
pHTejibHbix npoueccoB uecTO jx cTaHeT eme 6 ojibiue no cpaBHeHHio c KHnienHH- 
kom, neM npn pacneTe otoh aKTHBHOCTH Ha HaBecKy Been TKaHH. 3to ycnjiHBaeT 
pojib a^copOnpoBaHHbix cj)epMeHTOB h 6 aKTepnn b nponecce nnmeBapeHHH uec- 
TO£ no CpaBHeHHIO C KHIIieHHHKOM X03HHHa. C ZipyrOH CTOpOHbl, B peajlb- 
HblX yCJlOBHHX 06 HTaHHH (KHIIieHHHK) MHKpOOpraHH3MbI He CTajlKHBaiOTCH C 
HacTOJibKO bmcokoh KOHueHTpauneH yrjieBo^oB, KaK b epe^ax, ncnojib3ye- 
Mbix jwn hx KyjibTHBHpOBaHHH in vitro. TeM He MeHee o 6 HapyxceHHe 6 aKTe- 
pHH, aCCOUHHpOBaHHbIX C nHineBapHTeJlbHO-TpaHCnOpTHblMH nOBepXHOCTHMH 
xo3HHHa h napa3HTa h cnocoSHbix CHHTe3npoBaTb pa3JiHHHbie Kap6orn^pa3bi, 
MoxceT cBH^eTejibCTBOBaTb o noTeHunajibHOM BKjia^e cJ)epMeHTOB SaKTepnn b 06 - 
myio (fiepMeHTaTHBHyiO aKTHBHOCTb, XOTH BbIHJieHeHHe 3T0T0 BKJia/ia 3aTpy^HH- 
TejlbHO. 

Hapaay co cxoactbom b cBOHCTBax 6aKTepnn, KOJiOHH3npyiomHX nnmeBapH- 
TejibHo-TpaHcnopTHbie noBepxHOCTH xo3HHHa h napa3HTa, OTMenaiOTCfl h pa3Jin- 
HHH, OHeBH^HO, CBH3aHHbie C OCOSeHHOCTHMH CTpyKTypbl CJ1H3HCTOH KHLLieHHH- 

Ka h TeryMeHTa mejojx. 

rinmeBapHTeJIbHaH aKTHBHOCTb KHIIieHHHKa pbl6 3aBHCHT OT MHOTHX (J)aKTO- 
poB, b tom HHCjie ot CTpyKTypbl nnmeBapHTejibHoro TpaKTa, B03pacTa h THna 
nHTaHH^ pbi6, ce30Ha ro#a h t. jx. (Ky3bMHHa, 2005). MmepecHo, hto KHiuen- 
Hafl MHKpO({)J10pa pbl6 CTOJTb xce CymeCTBeHHO 3aBHCHT OT 3THX (fiaKTOpOB (UJh- 

BOKeHe, 1989; Austin, 2002, h jxp.). Bee oto, HecoMHeHHO, CBH^eTejibCTByeT 
o cymecTBeHHOM BKjia/ie MHKpocj)jiopbi b npo/iyKUHK) aMHjia3 b nnmeBapHTejib- 
HOM TpaKTe pbl6, O^HaKO HCTOHHHK pa3JIHHHbIX aMHJia3 Onpe^eJIHTb ZlOCTaTOH- 
ho Tpy^HO (Sugita et al., 1997). AKTHBHOCTb OaKTepnajibHbix c])epMeHTOB bho- 
cht b npoueccbi nepeBapHBaHHH nnmeBbix cyScTpaTOB TeM OojibiiiHH BKiiajx , 
neM TecHee OaKTepnn cBH3aHbi c nnmeBapHTejibHO-TpaHcnopTHbiMH noBepxHO- 
CTHMH. MoXCHO npe^nO^OXCHTb, HTO npO^yKTbl nmpOJIHTHHeCKOH ^eHTeJlb- 
hocth 6aKTepnn, TecHee CBH3aHHbix c nnineBapHTejibHo-TpaHcnopTHbiMH no- 
BepXHOCTHMH, C 60 JlbUieH BepOHTHOCTbK) HCnOJlb3yiOTCH MaKpOOpraHH3MaMH 
b MeM6paHHOM nnmeBapeHHH. H3BecTHO, hto SaKTepnajibHan cJ)jiopa khuichhoh 
CJ1H3HCTOH CymeCTBeHHO OTJIHHaeTCH OT nOJIOCTHOH KaK no COCTaBy, TaK H no 
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SnoxHMHHecKHM xapaKTepHCTHKaM . B npouecce sbojiiouhh MHoroKjieTOHHbie 
opraHH3Mbi a^anTHpoBajiHCb k chm6ho3y c onpeuejieHHbiMH THnaMH SaKTepHH 
(YrojieB, 1985). 


3AKJIIOHEHHE 

TaKHM o6pa30M, b pe3yjibTaTe npoBeueHHbix HCCJieuoBaHHH ycTaHOBjieHO, 
HTO C ITHmeBapHTeJlbHO-TpaHCITOpTHblMH nOBepXHOCTHMH KHUieHHMKa pbl6 H Te- 
ryMeHTOM uecTOu c pa3JiHHHOH CTeneHbK) npouHOCTH accouHHpoBaHbi 6aKTe- 
pHH, cnoco6Hbie npouyuMpoBaTb 4)epMeHTbi, rHupojiH3yiomHe KaK iiojih-, Tax h 
UH caxapnubi. Hcnojib30BaHHe rHupojiH30BaHHbix OaKTepHHMH nwmeBbix Be- 
mecTB CHHXcaeT 3Hepre™uecKHe 3aTpaTbi MaKpoopraHH3MOB Ha nepeBapHBaHHe 
BbicoKOMOJieKyjiHpHbix cy6cTpaTOB. YHHTbiBaB HH3Kyio aKTHBHOCTb coSctbch- 
Hbix uHcaxapHua3 xo3HHHa h napa3HTa, npucyTCTBue OaKTepnM, oOjiauaiomHX 
caxapa3HOH aKTHBHOCTbio, oco6eHHO BaxHO ujih MaKpoopraHH3MOB, nocKOJibKy 
rjiK)K03y, o6pa3yK>inyiocfl b pe3yjibTaTe rHupojiHTHHecKOH uenTejibHOCTH 6aKTe- 
pHajibHbix (|)epMeHTOB, MoryT Hcnojib30BaTb Bee HJieHbi cioiaubiBaiomerocH co- 
oSmecTBa. HanSojibiiiHH BKjiau b rHupojiH3 ynieBOuoB KaK y xcmMHa, TaK h y 
napa3HTa, ohcbmuho, bhocht MHKpoopraHH3Mbi, 6ojiee tccho CBH3aHHbie c hx 
numeBapHTejibHO-TpaHcnopTHbiMH noBepxHOCTHMH h TpyuHee yuajineMbie H3 
KHUieHHHKa B XOUe nepHCTaJIbTHKH. YpOBHH o6meH aMHJIOJIHTHHeCKOH aKTHB- 
HOCTH (J)epMeHTOB H aKTHBHOCTH a-aMHJia3bI 6aKTepHH B yCJIOBHHX OnbITa cono- 
CTaBHMbi c aHajiornHHbiMM xapaKTepHCTHKaMH 4)epMeHTOB, ,aecop6MpyeMbix 
c HCCJie/iOBaHHbix noBepxHOCTeH m npHHHMaiomHx ynacTue b npoueccax mcm 6- 
paHHoro nHmeBapeHHfl y xo3HHHa h napa3HTa, hto moxcct CBnueTejibCTBOBaTb 
o 3HaqHTejibHOM BKjiaue (J)epMeHTOB cmm6hohthom MHKpoc})Jiopbi b nnmeBape- 
Hue pbi6 h napa3HTHpyiomHX b hx KHnieHHMKe uecTOu. 
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THE CONTRIBUTION OF CARBOHYDRASES PRODUCED BY SYMBIOTIC 
MICROFLORA TO THE DIGESTIVE PROCESSES IN CESTODES 
AND THEIR HOST FISHES 

G. I. Izvekova 

Key words : cestodes, fishes, bacteria, enzymes, carbohydrates, symbiotic digestion. 

SUMMARY 

The bacteria capable of producing the enzymes hydrolyzing carbohydrates of various 
degrees of complexity (from starch to sucrose) were found to be associated with the intesti¬ 
nal mucosa of fishes and tegument of cestodes. Presence of the bacteria displaying the suc- 
rase activity is especially important for macroorganisms, as bacteriogenous glucose can be 
used by all members of the arising community. The greatest contribution to the hydrolysis 
of carbohydrates (both in host and parasite) is obviously made by those microorganisms 
which are more closely connected with the digestive-transport surfaces and are hardly re¬ 
movable from the intestines by peristalsis. The levels of total amylolytic activity of bacterio¬ 
genous enzymes and activity of their a-amylase under the experimental conditions are 
comparable to those of the enzymes involved in membrane digestion of the host and parasi¬ 
te, which can be evidence of the significant contribution of enzymes produced by symbiotic 
microflora to the digestive processes in macroorganisms. 


152 



